This article describes methods and results of study of personal features and research potential of Russian students. We revealed differences in these characteristics in 245 students of different years and fields of education. We found out differences in levels of research potential development between bachelor students, master students and specialist students of humanities and natural sciences. We defined and describe those personal features which promote active students' involvement in research and hence -research potential realization, independently of university and educational field. We characterized personal features of students with high level of research potential. Obtained results are a psychological basis for masters' instruction differentiation, scientific supervision style selection and psychological support of students' individual learning and scientific work organization.
Introduction:
Why do we study personal features of students involved in scientific work during learning and preparation for future professional work?
Firstly, research activity was and still is a major part of higher education. Students' involvement in scientific search and experimentation is one of main conditions of better quality of today's professionals and realization of students' personal potential [1] . Secondly, student's scientific research has a peculiar qualitative nature (tempo, rhythm), determined by person's properties as its subject [2] . Thirdly, it is seen from study of personal features of scientists [3] that ability to research more due to personality and its values, not intellect.
[8], Panteleev's self-attitude inventory [9] .
2. Method of study students' research potential was developed by a group of psychologists and pedagogues at St. Petersburg State University (N. Bordovskaia, S. Kostromina, S. Rosum, N. Moskvicheva, N. Iskra) [10] . This method include 51 questions for estimating motivational, cognitive and behavioral components of research potential, 30% of the questions are of the opposite character, 10-point-scale assessment for each indicator (10 points -the highest). The total score is the sum of assessments for all 51 indicators. We consider three levels of research potential: high, medium, low.
3. To obtain data about research potential realization we used a questionnaire taking into account number of publications, participation in conferences and research projects.
To process the empirical data we used methods of Kolmogorov -Smirnov, Kruskal-Wallis and MannWhitney.
Procedure
All inventories were put together in one package to fill. Package included general questions (sex, age, education, research activity and publications) and instructions with reply form for each tas k. Offered material totally made 5 pages, filling time varied from 45 minutes to 1 hour. Inventories have been filling individually and on paper. In the beginning the researcher explained the procedure to participants and asked possible questions. Instructing during the filling was not allowed. After the procedure filled package processed. Results were brought to participants in 7-10 days -they showed great interest in study data.
Processing was carried out in accordance with scales indicated in inventories. Total number of scales was 48: 4 scales of research potential inventory; 5 scales (each with 5 sub -scales) of Five-factor personality inventory; 1 indicator of Kirton's and 1 of Karpov's; 8 scales of Peysakhov's inventory; 6 scales of Zimbardo's and 9 scales of Panteleev's self-attitude inventory.
Used scales is directed to assess personal features of students with different levels of research potential in attitude to time, attachment-autonomy, control-spontaneity, extraversion-introversion, emotionality-restraint, romanticism-practicality, innovativeness -adaptation, curiosity, intolerance to novelty, reflexivity, selfconfidence, self-worth, self-acceptance, self-leadership, self-organization.
Findings:
Study results given in the following order: First -we compared levels of research potential development in students of different educational levels and fields. Also we collated obtained results with data on teachers of higher school. Second -we revealed and described personal features of students with high level of research potential. Third -we revealed interrelation between psychological students' features and level of their research potential. In our opinion, such results assessment allowed us to reveal personal students' features, necessary to solve research problems.
Assessment of research potential level in interrelation with educational level
Educational level supposes student's readiness to solve research problems of different kind. Education of future bachelors is mostly theoretical. Its aim is general training in certain field of education (humanities, technical, natural sciences). Students perform mini research works, get involved in search for scientific information, analysis, synthesis and comparison of results on a particular subject. In magistracy, proportion of research activity increases. Students are included in research projects, they develop and implement research work design, choose and use methods to solve research problems, confirm their results using methods of Statistics. Work of university teacher directly related to research projects: when supervising students' work and when interacting with colleagues. Efficiency assessment of teacher's work is constructed including his scientific activity. So it's advisable to expect increasing research potential level in transition from bachelor level to magistracy level and further to teaching staff. We assumed that such dynamics reflects nature of research potential development -depending on research problems complexity provided by appropriate educational level and manifesting in "fluidity" of research potential. We analyzed study results both in general level and in expression of each component of research potential. On Fig. 1 and 2 we presented changes of motivational, cognitive, behavioral components and total score of research potential in participants of different educational levels. We obtained significant differences in cognitive component between groups of bachelor students (р=0.0001), master students (р=0.0001) and group of teachers; in motivational component between groups of bachelor students (р=0.0001), master students (р=0.0001) and group of teachers; in behavioral component between g roups of bachelor students and groups of master students (р=0.0001) and teachers (р=0.0001). In total score of research potential we obtained significant differences from group of bachelor students to group of master students (p=0.064) and from group of master students to group of teachers (р=0.0001).
Despite the fact that for total score of research potential it's typical to increase depending on educational level and hence -research tasks complexity, analysis of each component does not give such a clear result.
Differences in research potential between students of different educational fields
We obtained following results of research potential total score in students of different educational fields: department of economics (M±SD 325.7±50,2), psycho-pedagogical department (M±SD 349.8±39.07), department of natural sciences and geography (M±SD 321.0±52.2), department of physics and mathematics (M±SD 331.3±43.2), psychology department (M±SD 377.4±28.7), history department (M±SD 294.2±21,46). We found significant differences (Mann -Whitney criterion) between students of department of physics and mathematics and psycho-pedagogical department (p<0.016), psychology department and department of physics and mathematics, and also department of natural sciences and geography (p<0.001), history students and all other students (from p<0.013 to p<0.001).
We obtained significant differences in expression of each component of research potential in students of different departments (Mann -Whitney criterion): motivational component -between psychology department and all other departments (from p<0.019 to p<0.01); cognitive component -between psycho-pedagogical department and department of natural sciences (p<0.009), department of mathematics and department of economics (p<0.039); behavioral component -between psycho-pedagogical department and department of mathematics, and also department of natural sciences (p<0.01, p<0.006 respectively); between department of mathematics and department of economics (p<0.026), between department of natural sciences and department of economics (p<0.026), between psychology department and all other departments (from p<0.05 to p<0.01). Motivational and behavioral components expressed most in psychology students (M±SD 116.5±10.18for motivational and M±SD 130.5±10.06 for behavioral components). Cognitive component of research potential expressed most in students of psycho-pedagogical department (M±SD 133.9±16.14). Obtained results undoubtedly reflect role of educational field in research potential development and realization. So, the lowest rates were obtained in departments of economics and history which show practical focus and prevalence of practice-oriented lessons to develop skills for solving real problems in practical activity. On the other side, the highest rates in development of research potential components were obtained in future pedagogues and psychologists. Their professional training connected with understanding and researching human behaviour, his development and education. It stimulates students to active research.
Personal features of students with different levels of research potential
In our study we consider that successful research activity depends on subject's personal qualities and at the same time -it is an environment of these qualities development. Knowledge and skills o f research can be acquired in learning, but interest in research activity, its value to person depends only on features of personality structure. So students' research activity has different forms, intensity and efficiency. To confirm this fact we analyze personal features of students and teachers with different levels of motivational, cognitive and behavioral research potential components.
Pairwise comparison of groups of bachelors, masters and teachers revealed differences presented on Fig. 3 and 4. Obtained results indicate that characteristic "intolerance of ambiguity" shows no significant differences between bachelors and masters. However there are significant differences between bachelors and teachers and also between masters and teachers. Higher rates of this characteristic in teachers probably suggest that experience of scientific activity leads to ability to perceive the scientific uncertainty as a challenge that requires an answer in form of problem solving, finding ways solutions in new, unstructured, changing situations.
"Curiosity" increases linearly in rates (р<0.05) from bachelors level to magistracy level and then to teachers level (Fig. 3) . Fig. 3 Differences between groups in "curiosity" and "intolerance of ambiguity" Perhaps accumulation of scientific knowledge and experience of research lead to greater tendency in searching new scientific information and motivate to expand scientific borders. Or conversely, that person becomes a teacher if it has a desire to research. The highest level of intolerance to novelty rate achieved in masters (р<0.05), decreases in teachers and even lower rates (р<0.05) are in bachelors. In other words, willingness to experiment and use new and unknown ways of solving problems is most express ed at masters' level. Perhaps experience in scientific activity has a nonlinear effect on expression of this rate. Pairwise comparison showed differences between groups in rates of self-organization and self-control: level of self-organization is the highest in higher school teachers and at bachelors' level, decreasing at masters' level (р≤0.01) (Fig.4) . Probably, experience of research obtained during masters' level, complexity of scientific problems increases with a simultaneous change of supervisor's involvement in academic work, delayed scientific result lead to decrease in self-organization of scientific activity. However, this fact requires further research. Rates of self-control increase according with educational level. Leap in its development comes to magistracy time.
Fig.4 Differences between groups in rates of self-organization and self-control
Comparison of personal features of students with high, medium and low research potential level revealed features inherent to students, included in research (tab.1). Results suggest that students with high level of research potential are more active, focused on cooperation, persistent in achieving purposes, responsible, curious. They are more artistic and relaxed in behaviour. Their psychological attitude to time: focus on future, desire to consider possible consequences of their actions and potential results of today's decisions. They do not accept present as something beyond their control. They believe that they control life and can change it and reality around. Such attitude to present and future allows them to implement constructive actions, efficiently adapting to environment and circumstances.
Generalization of personal features of students with high level of research potential revealed "Self-Control / Impulsivity" (III factor of Five-factor) and "Expressivity / Practicality" (V factor) to be the most significant factors. More than half of indicators for these factors found significant differences in students with high and low level of research potential. This tendency manifested also in results of correlation analysis. We found positive interrelations between high level of research potential and high level of activity (r= 0.439, p=0.000), self-control (r= 0.512, p=0.001), persistence (r= 0.720, p=0.000) and respons ibility (r= 0.583, p=0.000). We can add that students with higher ranks in "expressivity" (r= 0.337, p=0.034), "curiosity" (r= 0.319, p=0.045) and "artistry" (r= 0.352, p=0.026) are more likely to be included in research. This fact is determined by desire of expressive people to show interest to different sides of life, everything new and unusual. We found positive interrelations between levels of self-attitude and research potential. The higher are ranks of self-confidence (r= 0.659 p=0.000), self-leadership level (r= 0.0.636, p=0.000) and self-worth (r= 0.425, p=0.006), the higher is total score of research potential. Interrelations between time perspective and research potential level have their own features. So, students with installations on negative past (r= -0.350, p=0.027), fatalistic (r= -0.461, p=0.003) and hedonistic (r= -0.344, p=0.03) present show less interest to research activity, they are less likely to solve research problems. At the same time, focus on future has direct correlation (r= 0.444, p=0.004) with research potential level.
6. Conclusions: Revealed differences in research potential development according to educational levels and fields, confirms our assumption about role of subject area in developing students' research interest. Higher ranks of cognitive component development in bachelors than in masters may indicate a lack of masters' intellectual preparedness to research activity. At the same time, students who continue education in magistracy are more motivated to research work. But they have less intellectual resource. In developing of behavioral component we observe decreasing of this indicator in teachers. This result may be due to fact that research activity is important but optional part of teacher's professional activity. So, teachers' involvement in research is more a matter of passion, realization of need for new knowledge rather than consistent implementation in research procedures and ability to complete tasks. Confirmation of this fact is in the highest ranks of teachers' motivational component development in comparison with other participants. It is important to note, that for students the most significant thing in subjective assessment of own research potential is also desire to research (motivational component). But additionally they allocate organizational skills as significant ones (behavioral component). Both components focus on students' personal features (activity, curiosity, persistence, responsibility).
Obtained in the Russian sample result was confirmed by studies in other countries. In Portugal, longitudinal study [11] (N=435, they also use Five-factor inventory NEO -"Big Five") showed, that students with high scores on entrance exams and higher rates in "openness to experience" and "conscientiousness" are more likely to engage in research activities while studying. As for factors such as extraversion, that according to available literature data there can be traced opposite tendencies. So, in the same study fixed reverse effect: at high rates of factor "extraversion" students are less likely to be included in research.
At the same time, in another study of six hundred students of West Bengal (India) revealed [12] that searching for scientific information, research activity is negatively related to neuroticism and positively -with "extraversion". Perhaps, ambiguous interrelation of extraversion with research activity is associated with duality of this psychological feature in human activity. On the one hand, a high level of extraversion helps to be open to new experience, to have multidirectional activities, to get information rapidly. On the other hand, it prevents tasks completion, provides impulsive action, high risk-taking behavior. It is worth noting that in our study was not obtained any direct or inverse interrelation between level of extraversion and research poten tial. Real interrelation was obtained only in a single feature included in factor of "extraversion" -activity-passivity. So we can consider, that active students are more likely to be included in research problems solving and have higher level of research potential.
Study of Halder S., Roy A., Chakraborty P.K. [12] confirms positive interrelation between exploratory behavior and "openness", "conscientiousness" and "goodwill". In our work, presence of such a relationship
